An eco-compatible pathway to the synthesis of mono and bis-multisubstituted imidazoles over novel reusable ionic liquids: an efficient and green sonochemical process
S3 slightly lower than the water level, the reaction mixture was exposed to ultrasound irradiation at 60 °C for appropriated time. After completion of reaction (confirmed by TLC, eluent: MeOH/DCM = 1 : 4 vol.), the solid that separated out was filtered washed with H 2 O, dried and recrystallized from a proper solvent to afford the analytically pure product. The catalyst was recovered from the aqueous layer under vacuum, washed with ethyl acetate and reused for the next reactions. All known products were confirmed by comparing their melting points and NMR spectra (see SI).
General procedure for the synthesis of imidazoles 8a-j and bis-imidazoles 11a-f.
A 25 mL Erlenmeyer flask was charged with aldehydes (4a-p, 1 mmol) and/or dialdehyde (9a-f, 0.5 mmol), benzil (1 mmol in case of 4a-p, and 2 mmol in case of 9a-f), ammonium acetate (1mmol in case of 4a-p, and 2 mmol in case of 9a-f), amines (7a-e, 1 mmol, in case of 4a-p) and/or aniline (1 mmol, in case of 9a-f) and 3a (5% mol in case of 4a-p and 8 mmol in case of 9a-f) in 5 mL water. The reaction flask was located in the ultrasonic bath, where the surface of reactants is slightly lower than the level of the water, the reaction mixture was exposed to ultrasound irradiation at 60 °C for appropriated time. After completion of reaction (confirmed by TLC, eluent: MeOH/DCM = 1 : 3 vol.), the solid that separated out was filtered washed with water, dried and recrystallized from dioxane containing few drops of DMF to afford the analytically pure product. General procedure for the synthesis of imidazoles 6a-j and bis-imidazoles 10a-f.
S4
A 25 mL Erlenmeyer flask was charged with benzil (1 mmol), aldehydes (1 mmol) and/or dialdehyde (0.5 mmol), ammonium acetate (3 equiv), and 3a (5% mol) in 5 mL water. The reaction flask was located in the ultrasonic bath, where the surface S5 of reactants is slightly lower than the level of the water, the reaction mixture was exposed to ultrasound irradiation at 60 °C for appropriated time. After completion of reaction (confirmed by TLC, eluent: MeOH/DCM = 1 : 4 vol.), the solid separated out was filtered washed with water, dried and recrystallized from dioxane to afford the analytically pure product. Aqueous layer containing catalyst was recovered under reduced pressure, washed with DCM and reused for subsequent reactions. All known products were confirmed by comparing their melting points and NMR spectra. The spectral data for newly synthesized compounds were given below.
General procedure for the synthesis of imidazoles 8a-j and bis-imidazoles 11a-f.
A 25 mL Erlenmeyer flask was charged with benzil (1 mmol), aldehydes (1 mmol) and/or dialdehyde (0.5 mmol), ammonium acetate (1 mmol), aniline (1 mmol) and 3a (10% mol) in 8 mL water. The reaction flask was located in the ultrasonic bath, where the surface of reactants is slightly lower than the level of the water, the reaction mixture was exposed to ultrasound irradiation at 60 °C for appropriated time. After completion of reaction (confirmed by TLC, eluent: MeOH/DCM = 1 : 3 vol.), the solid separated out was filtered washed with water, dried and recrystallized from dioxane containing few drops of DMF to afford the analytically pure product. Aqueous layer containing catalyst was recovered under reduced pressure, washed with DCM and reused for subsequent reactions. 8, 137.6, 135.4, 131.5, 130.8, 129.3, 128.8, 128.5, S6 128.2, 127.4, 127.0, 125.5 1, 129.3, 128.6,128.3, 128.0, 127.4, 127.1, 126.7, 123.5, 114.3, 55.4 . Anal. 4, 137.2, 135.7, 131.9, 129.1, 128.9, 128.3, 128.1, 127.6, 127.1, 126.8, 126.3, 121.7, 116. 9, 146.4, 127.7, 126.1, 125.5, 117.8, 111.6, 39.6; Anal. Calc. for C 23 H 21 N 3 : C, 81.38; H, 6.24; N, 12.38. Found: C, 81.41; H, 6.21 ; N, 12.35. δ 145. 9, 137.3, 137.1, 135.5, 131.8, 129.3, 128.7, 128.1, 127.9, 127.6, 127.2, 126.9, 126.5, 125.2, 21. 9, 137.6, 135.3, 133.3, 131.4, 129.5, 128.7, 128.2, 128.0, 127.6, 127.4, 127 1, 135.2, 132.4, 131.3, 130.9, 130.5, 129.0, 128.5, 128.2, 128.0, 127.7, 127. 1, 137.6, 135.5, 133.8, 131.3, 129.9, 129.7, 129.3, 128.7, 128.3, 128.0, 127.6, 126.4. Anal. Calcd for C 21 H 15 N 2 Cl: C, 76.24; H, 4.57; N, 8.47. Found: C, 76.28; H, 4.52; N, 8 .41. 136.9, 136.4, 135.3, 132.6, 131.7, 130.4, 129.5, 128.7, 128.3, 128.0, 127.8, 127.7, 127.4, 127 
2-(4,5-diphenyl-1H-imidazol-2-yl)phenol (6e)

S7
4,5-Diphenyl-2-(p-tolyl)-1H-imidazole (6g)
Yield
2-(4-Fluorophenyl)-4,5-diphenyl-1H-imidazole (6h)
2-(2-Chlorophenyl)-4,5-diphenyl-1H-imidazole (6j)
2-(4-Chlorophenyl)-4,5-diphenyl-1H-imidazole (6k)
2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole (6l)
S9
4,5-Diphenyl-2-(thiophen-2-yl)-1H-imidazole (6n)
Yield 99%; light yellow; mp: 255-257 °C; 1 H NMR (DMSO-d 6 ): δ 12.79 (s, 1H, NH), 7.70 (dd, 1H, J = 1.5, 1.1 Hz, thienyl-H3), 7.55 (dd, 1H, J = 1. 1 Hz, 10H, 7.17 (t, 1H, J = 4.4Hz, Anal. Calcd for C 19 H 14 N 2 S: C, 75.47; H, 4.67; N, 9.26. Found: C, 75.40; H, 4.71; N, 9. 21.
2-(Furan-2-yl)-4,5-diphenyl-1H-imidazole (6o)
Yield 98%; white; mp: 201-202 °C; 1 H NMR (400 MHz, DMSO-d 6 ): δ 11.22 (s, 1H, NH), 3H, (m, 10H, Ar-H); 13 C NMR (101MHz, DMSO-d 6 ): δ 148. 8, 143.7, 140.0, 138.6, 130.4, 129.5, 128.5, 127.7, 127.6, 127.3, 124.2, 123.3, 118.0, 112.4, 108.5; Anal. Calcd for C 19 H 14 N 2 O: C, 79.70; H, 4.93; N, 9.78. Found: C, 79.74; H, 4.90; N, 9. 75. 6, 133.1, 128.3, 128.3, 127.5, 127.3, 17.7; Anal. Calcd for C 16 H 14 N 2 : C, 82.02; H, 6.02; N, 11.96. Found: C, 82.06; H, 5.96; N, 11.91 7, 138.1, 137.2, 134.4, 131.1, 130.9, 130.7, 130.4, 129.2, 128.8, 128.5, 128.4, 128.3, 128.1, 128.0, 127.8, 127.3, 126. 2, 138.6, 137.3, 134.3, 131.5, 130.7, 130.1, 129.4, 128.8, 128.4, 128.2, 128.0, 127.8, 127.3, 127.1, 126.5, 21.3; Anal. Calcd for C 28 H 22 N 2 : C, 87.01; H, 5.74; N, 7.25. Found: C, 87.09; H, 5.70; N, 7. 19. 4, 146.7, 137.6, 137.0, 134.4, 131.3, 130.1, 129.2, 128.7, 128.3, 128.0, 127.8, 127.1, 126.4, 123.1, 113.5, 55.2. Anal. Calcd for C 28 H 22 N 2 : C, 83.56; H, 5.51; N, 6.96. Found: C, 83.50; H, 5.58; N, 7. 03. 
2-Methyl-4,5-diphenyl-1H-imidazole (6p)
S10
2-(4-
